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PURPOSE: To provide an 
oycuitent rectifying function. 

CONSTITUTION: A gjase beard 1 1e provided with a gott 
electrode 2 Thereon through e eputtoring molhod, etc. 
and a por>3-methytthtephe*e layer ie pflod up thereon 
through stectrotytza wddetion porymonaaBon. Then it 
ie BtectrocnemteaUy applied with e dedoping treatment 
to form a high motecutor conductive leyer 3, a 
6-methyt-lCKp-metnyto^^ 

4 ie deposited on TO layer 3 through a vacuum 
depeertion method and further aluminum 19 
vBcuvinvdepoejted on the film 4 to form an electrode 5, 
end thereby an organic rectifying dement in reefised 
finally. 
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l.ThU document has been translated by computer. So the translation may not reflect the original precisely. 
2:**** shows the word which can not be translated. 
3. in the drawings, any words are not Translated. 



ft 1 



CLAIMS 



[Clabn^^The organic rectifying device characterized by canying out the laminating of 5-(electron releasing group) pcrmutation 1 - 
(aralkyl or nuclear substitution aralkyl>5. the 1 0-dlhydrophenazinc film, a mecromolecule conductor Ingredient layer, or the m=fc 
system ingredient layer. . . . 

[Claim 2] The organic rectifying device according to claim 1 which is die layer which a roacromolecule conductor ingredient 
turns into from ax least one roacromolecule conductor ingredient chosen from the group which consists of an organic synthesis 
Ingredient, an organic pyrolysis system ingredient, and a carbon system Ingredient. 

[Claim 3] The organic rectifying device according to claim 1 which is the layer which a metal system ingredient layer turns into 
at least one meial system ingredient chosen from the group which consists of a metal, an alloy, a metallic oxide, metallic sulfide, 
an alloy oxide. 
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{Detailed Description of the Invention] 

Eiriel Application] Generally the organic rectifying device of this invention . S widely W'^J^^^^^t 
device with new this invention in the Industry 10 which electronics or optoelectronics relates as an electric rectifier, a transistor, 
diode for rectification, a photodiode, a light emitting diode, or a switch. 

IDeSiotlon of the Prior Art] The Scholtky barrier mold component which combined p-mold organic semiconductor and l the snjill 
ESSoSn fllS > of a wo* fonchon as an organic rectifying device is known, and aluminum / metal free phtfaaloeyanine / combuU torn of 
A^dSurnTnum/^Xs^cthylthiophe^/ combination of Au Is studied. Although this invention persons developed theoj p»c 
m^ S^tStSmnsduUt and clarified the result as JP,59-2S3K,A and JF.3-9I269.A were already shown, they were : 
approached by the need for development of a still more effective organic rectifying device. 

IPreblemfs) to be Solved by the Invention] Although this invention persona present *o reetffica^ which te the fault of .a Prto [it, 
uS look to the organic compound which reinforces rectification efficiently certainly paying attention to the point fca tt Is low , 
Svi« ftey^Ut examination about the structure, and. subsequently came to complete composition and Its property, an, } this 
tavendon that research is developed and should »• carry out It at last this time also about application. ! 

C! s ^ solving the Problem] this invention persona - it was shown clearly that it has the organici^ific^ion extent in jl b 
component which haVthe component to which Ac laminating of 5-(electron releasing group) Derminatlon-10.(andky l or nucledr 
ZS£ -3^ X ^SE^Z***** film (h b hereafter called the phenazine film for * ha ^™™°^™± C 
ingredient layer, or die metal system ingredient layer is carried out The macromolecule conductor mgrediart layer; said here r M , Uy t 
XcSKof at least one macromolecule conductor Ingredient chosen from the group which ^*^ f 
SSiTJSent, an organic pyrolysis system ingredient, and a carbon system ingredient, and a metal system ^BrediertUy* * 
lay^wmKmi^^ ingredient chosen from the group which consists of a metal, an alloy, a metoll 

i^lS^S&OT in SKekctron releasing group) permutation- 1 0^1 or nucl«r ^b^jdtm, -jW]^ 
dihydrophenazine (It is hereafter called phenazine for short) An alkyl group, an aralkyl radical the amino group < ™^*™± ^ ,ctt1 ' 
a dielkyLmino radical. They are the acytamino radical, an alkyl acylamlno radical, a pyrrolidinyl radusal, a PEHRUIRU I mdica ,a 
morpholfao radical, etc. as atypical thing They are a methyl group, an ethyl group, a prepy group, anl *opropy »W t ■ 
jsobutyl radicel, t-butyl, a cyclohcxyl radical, a methylamlno radical, an acctylnm.no radical, the aralkyl radical shown in the 

-100O6] with KKaialkyl or nuclear substitution aralkyl) radical in phenazine, benzyl, a phenyletbyl radical "d^a^lb^lbor 
' example, p-melhytoenzyl radical -) p-ethyl benzyl, p-alkoxy benzyl (for example, p-methoxybenzyl radical), P^J^bcnzyla g p- 
^^u^tio7llr^)benzyI (forc^plc.Tmcmyllmino ber^l -) p^acetylarnino benzy £*ano ^ .^^J f 
fluoro benzyl, p-fluoro methylbenzyl radical, p-chloro benzyl, p-BUROMO benzyl, p-.odme benzyl, m^a^l benzyl (for e» «plc, 3, 
5-dimcthylbengl radical), m-dialkoxy benzyl (for example. 3 end 5-dimethoxy benzyl -) m^amino ben^U ^JftE^J hE 7 
amtao)benzyUi-««w Srifluoromemyl) benzyl, m-dinitro benzyl. m-difluorobenzyl radical »/*^ IK ™^' 
md 3-dSSo benzyl -) There are 3. 4-dichIoro benzyl, m-dlchloro benzyl (for example, 2 4-dichloro benzyU 3, 5^ichterofc nay* 
StbromoSzyUn^iiodo benzyl, etc. In addition^ carbon atomic number of the alky! group ,o *• * 
least wfth 1 0. ofphenazlne is 1 -4 pieces, and, as for them, it is needless to say that you may branch also wnh Ae sought chat i 1 _ 
00071 As long "this phenazine is the above-mentioned compound, h may be Independent or two or more sorts of mixture is s ifficient 
Lsl! TnTsSSr powdSr SSs powder, silica powder, silicone rubber powder, ete.) as ** «MMM ' j J-J 
proof, and a thickness control material may be added a little for long-term stabilized when such phenazlaes ,«* m » ond 
Lie content of the coloring matter (a coloring agent, charge offluorcsccT.ee) may be carried out as check material of membnji bus 

. wSSsTSnong macromolecule conductor Ingredients, as an organic synthesis syswrn IjlS^^'JI^^.t^K^T l^^' 
Polly 3. 4-diroethyl pyrrole, The poly thiophene, Polly 3-methylthlophene. Polly 3. 4-dimemylihiophene, Polly P-FENW, 
^S^^S^FMVV.^cay^IsMSc, Polly m-phenylena, Polly p-phenylene oxide, polish anon ectyknq ,rV>ffianyI jk nytaie, 
a polyvinyl carbazole? the?oly dlacetylenrConductive rubber and the resin which there are the poly PVndhw. 1 Poin > 
. oolv oicoline. etc. and these can use doping either a non-doped object or an object, and contain these can also DC used. 
RSJlA. af ow^c pyrosis system &icm, conductive rubber and the resin which there a« synthetic graphite, aconddt dve 
Lbon fiber, pyroTysis polyimide; pyrolysis polyoxadlazole. pyrolysis poryolefine, a pyrolysis polyamide, a pyrolysis ^olyaob [onibile. 
aWrolysis Myvmy! chloride, pyrolysis polyvinyl alcohol, a pyrolysis epoxy resin, pyrolys» phenol ™ m >P^ l £**^X ' 
p^s^e^yrolysia polyisocyanurata. a pyrolysis polypeptide, etc.. and these can use doping cither a non-doped object or a| object, 
• and contain these can also be used among macromolecule conductor ingredients. j 
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(001 1] as a meal system «tr£^ % ^Si!Sl&^SaSSSS^^ aluminum alloy such a. a zirconium A» 
magnesium, calcium, silicon, «™^ a, «g! uhSdn ms iZ« ; meal, a meialUc oxide (for example, an aluminum oxiA. . 
titanium alloy, a Magnesium 4foy. *«» all °y> " ^ftrf SoSdSon titanium, the tin oxide, a zinc wide, oxidization 

iodium oxide, and silicon oxide -) What made ifchM .^ t ^^^S!conducUve rubber and the resin which| kre 
coppar, antimony oxide, a zirconium dioxide. MC. by ""Sulfide, a cobalt sulfide, a nickel sulfide. copp!< 

metallic oxide), etc.. and contain these con also bf used- macremolecule conductor ingredient layer and a macaw ' 

id SS^J^'JW o m arried 6 ^amo„gT^^^^ ™* «*Sf tT 

on the Object, a lammating mey oe oaxneo oux a , , e conductor ingredient layer, or die thickness of a m ftal 

ScTmto of iSSoSS .ano it may became about 200-2000A. In addition, thickness should warn to become homogenerty to thfe | 

5 mShod, the eleSostatlc Sticking method) may pattern.* in the form planned to .^$ v ect ' ™» ™* cany out etching 

Taarance and it U not only formed all over a laminating side, but may panemize a garbage se actively. 

A fundamental example of the structure of ihe organic rectifying device by this mventaon isexphuned As shown hv d 
Sc or^k STng da^ca is constitute by a substrate 1. me electrode 2 fanned on the substrate '>^B"£"£^cm* 
KeTlfe^d on the electrode 2. the phanaiine film a formed on the giant-molecule conductor layer 3, and the electrode 5 far 

Soi6TA?fo?Se%tenrodc 2 prepared on e substrate I, h is desirable in laboratory to make It the W^'f^J^ 
S^^^SSJSTSm^O,. A transparentelectrode can be « *> subs*** Lsuch asa gto pto 

transparence plastics sheet or a film, by vapor-depositing gold, silver, aluminum, an indium, indium "^^^™> n ™ P 
SSfN^a membrane). Moreover, an electrode 5 can be formed by vepor-depostang gold, sllv^copp^ aluminum, or nlckeUI 
addition, when twine especially as a monolayer mold, the macromolcculc conductor layer 3 can be omitted. , i « 

room AtoWhTlhlnge^wnh classes of electrode 2 formed on a substrate 1. when using wuminum as one electrode, as fori 
Sbrieati^Sence ^f SoILiic rectifying device, it Is desirable to make the phenazine film of thb invention on an alum in v 
j££o^£i£b» Tsuch" a vacuum LposWon method, the applying method, the cast *e*o4 and a apm coal ^mefood,, 
out the ikStoatinTof the macromolcculc conductor layer on h first And what is necessary is just to cany out vacuum del 
of the counter electrodes, such as a golden electrode, on it further if needed. ^~u~a < 

[00 1 «]TSg Se^ub^ which on the other hand, has the transparent electrode formed by the SWPATAL^gs m^o4 . 
example, a golden electrode, after carrying out the laminating of the macromolocule conductor layer by an . H 

Dol^erizaUon methodVtTon a golden electrode and carrying out undoping processina to an electrical machinery fi^j^J " 
uSv^n^nlttocorry out the laminating of the phenazine film with vacuum deposition etc Furthermore, what is noeessep is just 
to carry out vacuum deposition of the eleotrodes, such as aluminum, If needed. | 

[Kictton] in the organic rectifying device of this invention, effective rectification is ^'"^^^SL^S^Sl Eh? ^ 
a giant-molecule conductor layer and the phenazine film. Furthermore, since rectifieation was ^rfbnned also into tamrfhee d fte 
IS film and a metal system Ingredient layer, the component which has the rectification excellent conventionally farther I ban a 

well-known organic rectifying device could be btlllx. * . . . . . _ . 

SSoT ^1^1-PotenSlifference Impression of hard flow, although transport offce charge which crosa^Pr^bon 
Surge and both lay en by daetrical-potential^fference impression of the forward direction according to the 
wWch the barrier of a shot key mold or a heterojuncdon mold was formed, and was sponttneously formed & ^ intar&eoof 
moSute conductor layer anYthe phenazine film arises in the organic rectifying device of this lnventioiv w , order to W™*, 
pXntlal Sent a current does not flow but functions as diode. Moreover, by optical exp^ure separation of a^ *are« arte 
Race and transport of a charge arises in accordance with an electric potential gradient Therefore, by ^Ingf^jmd 
connecting too hastily externally between the two electrodes of an organic rectifying device, a photocunrent 
STas a photodiode You can make H function also as light emitting diode using emitting light, m case ^mhennori 
in by clectrical-potential-difference impression of the forward direction recombines with the reverse charge in bulk. 

[Sample] About the organic rectifying device of this invention, although experimented In a large number, the example of 
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struoture wo manufactured. . , j w : e h M eel continuously under dark, and the current-vole u e 

[0023] h impressed changing ^^^XiXt^tTc^^^^ timerfchanging direct-currX : 
curve was investigated. Rowing 2 and drawing 3 ^»^s which ^ th^u^on^ D f impressing a forfird 

applied voltage continuously. Consequently, it was Recked that e *"^ a ^'K™ oc^Thc curreS value whan the cum rt 
electrical potential difference to a golden electrode side ^^.i^^^^^^S^lotatd^ different of 

reSmc^on Sic! .8000 In the current value of + 1 °f^|^^ ^edin^on 
Dmwlnl Ae ™ of the action spectrum In which the relation of a light wave length-photoeurrent oa shown- From Uusgr^ , 

^•fhaxlmum (O) and near the skin of absorption ot MMW wnan an opwww mm™ laver I e. the tmerfoce of PfW fcT 

fSr^plcl 5 ^ Sau'of^^^^ lO^drophena^e 5-methy.^r^f^ 

3«P was shown, and it was checked that the same rectification occurs. A rectification ratio is the component WJIO I USM 
HSSSf t lSSl2MC^i)yiUi 10000 ("*4v) and the component using MDNDP In the component using 12000 (^v) and CDP. 

and h turned out that it has the rectification which was excellent in all. j..,i.«„ ; nMW 4i»,T i» « U was 

r00261 In example 3 example 1, ractincation remarkable also In which used oAer maoromolecule conductor^mgredient U£ fswas 
ESSed iS3 of the PMeT layer. The name and rectification ratio C"2V) of the ^ingredient wore as K * [*• 
DoWm^oTe (rectification ratio 16000), Polly 3, 4-dhnemyl pyrrole (rectification ratio 18000) Pon P-phenylene (ree^^on ntf» 
ffiTTSL (rectification ratio 1200). poiyacethylene (rectification ratio 1000). polish awn cetylene (reeoficeto 1 ratio 
iffa^iW polyimide (rectification ratio 8000). a pyrolvsls PO^rf 

fScaffi So 5^oTand graphhc (rectification rX«000). Moreover when a metal ^^g^SSSSW 
result of an indium (rectification ratio 12000). aluminum magnesium (ratification ratio 15000), azine JJ^^P^^J 
oxide (rectification ratio 4000). anrtmony-pentachloridc doping Hn oxide (rectification ratio 14000), and conductive copper sul 
^rectification ratio 10000) was obtained. 

FEffeS of the Invention] Sinee the organic rectifying device of this Invention rectified efficiently using bo* mterface bamars dfllfor 
SSlfth interface barrier of a gi.it-mol.cule conductor ingredient layer and the phenarine film, the phz^J^^djt etd 
s?K tagradSa^r. St became possible [ making the component which gives die rectification ^*£^"™EE* u 
man a weCown organic rectifying device ). Moreover, since the electron andelectron hole 
performed using this tarrler, consequently were separated are mutually convcyc^ an 

ootoeleotrlc transducer. Furthermore, while the charge poured in by electncal-potcntial-dlfterence impression moves m acca 
with the electric potential gradient era barrier In the Inside of bulk. It functions also « electro U^inesccnce ^ v '^ ""BJ"* 
with a reverse charge nnd emitting light. Therefore, it is sure that the predominance Of the application in the industrial world o 
invention is a greatest object. 
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diode for rectification, a phoiodiodc. a light emitting diode, or a switch. 
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EFFECT OF THE INVENTION 




reflect of die Invention] Since the organic rectifying device of this invention rectified efficiently using both inierfecc barriers o1 1 
example, the Interface barrier of a gianl-molecule conductor ingredient layer and the phenazine film, the phenazine film, and a i a 
system ingredient layer, it became possible [ making die component which gives the rectification ratio excellent conventionally 1 
than a well-known organic rectifying device ]. Moreover, since the electron and electron hole which photocharge separation wa i 
performed using this barrier, consequently were separaied are mutually conveyed to an opposite direction, it functions also as an 
optoelectric transducer. Furthermore, while the charge poured in by elecoical-poientiai-djffcrcncc impression moves in aooorda r 
with the electric potential gradient of o barrier in the inside of bulk, it functions also as electroluminescence devices using recor l 
with a reverse charge and emitting light Therefore, it is sure that the predominance of the application In the industrial world of b 
invention is a greatest object. 
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TECHNICAL PROBLEM 



[Problem^) to be Solved by the Invention] Although this Invention persons present the rectifioanoD l which , is «» * | J*C 1 
mey look for the organic compound which reinforces rectification efficiently certainly paying attention to the point ***** ^\ , 
effectiveness, they repeat examination about the structure, and, subsequently came to complete composition and rte property, ana mis 
invention that research Is developed and should ** cany out it at last this time also about application. 
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MEANS 



r w Mnc fnr Sfil wine the Problem] wis invention persons - h was shown clearly mat it has the organic rectification ^wellent « 4» | 
IISSSZ w2S?h2 SSSoSS uTXehd^inadng of 5-(eIectron releasing group) permumdon- 10-(«alkyl or nuclear ■ 
SSSS «Svl>S. « ^SfydioplienBlnc film (it is hereafter called the phenazine film for ^^^S^^ fecr 
Sn^S bveTor me metal system Ingredient layer Is carried out The maoromoleoule conductor ingredient layer said here Is i tayer 



a 

oxide, 



which consists or at least one macroinoiccuic cunuuwwi msisuism «i»»vu r — . — . ' - *> 

Ss^ taS«t, « organic pyrolysis system Ingredient, and a carton system ingredient, and a metal system tngredient layer 
Sy«^hKS£te\Weasti«o metal eysmmhigredient chosen from the group which consists of a metal, an alloy, a metallic 

^sfThScn^SS^mv in 5-(clcctron releasing group) D^utarton-l(KanUl^ or \ 
kydrophenazine (It Is hereafter called phenaziac for shoit) An alkyl group, an aralkyl radical, the amino group, A, • 
*dtXlamfao radical, They are the acylamlno radical, an alkyl acylamino radical, a pyrrol dinyl radical, a PEPOUJIRU radica \ a 
'mot£l^ mdSFS. Atypical tntog They are a methyl group, an ethyl group, a propyl group, «*»P™Pyl f°up, n-butyl> 
IX^l rem3!?butyl, a cyelohexyl radical, a methylamino radical, an acctylamino radical, the aralkyl radical shown m the 

SoSSwilh KKamlkyl or nuclear substitution aralkyl) radical In phenazine, benzyl, a phcnylcthyl radical and p-alkyl benzyl (*r 
exam^p^medSdbeSyl radical -) P-cthyl benzyl, p-alkoxy benzyl (for example, p-methoxybenzyl radical) p-amiaobenayl « gp- 
S WubXintno? benzyl (for cwunplc, p-memylammo benzyl -) p-acetylammo benzyl, p-cyano ben^U p-nitrobenzy 1 nicwU,p- 
fluoro^m^ p-fluoro metglbenzyl radical, p-cbloro benzyl, P-BUROMO benzyl, ^iodine benzyl, m-djalkyl benzyl (for cxanfok, 3. 
5-dimethylbenzyl radical), m-dlalkoxy benzyl (for example. 3 and S^dimethoxy ; benzyl -) m^diamino tenzyl, m-JI (N-pax 
aSEnzyl>-scraw (rifluoromemyl) benzyl, m-flinliro benzyl, ra^uorobcnzyl r^^S^SSTSS^ 
™d 3-dJchloro benzyl -) There are 3, 4-dichloro benzyl, m-dfchloro benzyl (for examplO 4-dichlore benzyl, 3, 5-dic^o 
Sforomo ben^-diiodo benzyl, etc. In addition, the carbon atomic number of the ^"^V^lS^^ntT ' 
least Whh 10- of phenazine is 1-4 pieces, and. as for mam, It is needless to say that you may branch also wim foe snaight c 
100071 As lone as this phenazine is the above-mentioned compound, it may be Independent or two ot more sorts of mixture 
» h. The spacer powder (plastics powder, silica powder, silicone rubber powder, etc.) as me anti-oxidant of an amount. UV 
proof, and atoJckness control material may be added a little for long-term stabilization when such phenazmes are used: asfte 
little content of the coloring matter (a coloring agent, charse of fluorescence) may be earned out as cheek material ofmembT 

(OOTWAmong macromolecule conductor ingredients, as an organic synthesis m^dicnt P^yrrole a ^"^^'1 ^° le ' 

Polly 3. Methyl pyrrole. The poly thiophene, Polly 3-methylthiophene. Polly 3. 4-dmiefoyWuopheneJPolly P^ENJH I I • 
Methylene. a Polly p-phenylcnc sulfide, Polly m-phenylene, Polly p-phenylene oxide, polish anoa c ^ OTe -^. l >^^T fe* 
■ a polyvinyl c^azole. th^ poly diaccty lenc, Conductive rubber and the resin which there are the poly pyridine. Pon (N-methy jfcrreole), 



roel, 
an 



pn 



JIC 1MB POU^ UiOWVlJ »W*»S, VWWUllllTW IMWVI — ■ — - mm mmm -w mmm . W tT " 

poly nicoline, etc., and these can use doping either a non^doped object or an object, ^contain these am also be used. 
[0009] As an organic pyrolysis system ingredient, conductive rubber and the resin which there ara synthetic graphite, a 
carbon fiber, pyrolyais polyimlde, pyrolysis polyoxadiazolc. pyrolysis polyolefine, a pyrolysis oolyamide, a W^^P^ 
a pvrorysb TOlwinyl chloride, pyrolysis polyvinyl alcohol, a pyrolysis cpo*y resin, pyrolysis phenol resin, W^^^» 
poVstyrencrpyrorysb polyisocyanurate, a pyrolysis polypeptide, etc.. and These can use doping either a non-doped object or 
and contain these can also be used among macromolecule conductor ingredients. . . . . - ... 

[0010] As a carbon system ingredient, conductive rubber and the resin which there are graphite, glass carbon, foniace black, 
KETCHIEN black, acetylene black, petroleum pitch carbide, coal-tar pitch carbide, etc.. and these can use doping either a w 

object or an object, and contain these can also be used among giant-molecuU conductor ingredients. . 

[001 i] as a metal system ingredient - a metal (for example, gold, silver, pletmum, palladium, and nickel -) Aluminum^ an Jn 
magnesium, calcium, silicon, titanium, alloys (for example, a palladium alloy and an aluminum alloy -Xsucbasa f^™>J 
titanium alloy, a Magnesium alloy, a tin alloy, an indium alloy, a regulus metal, a metallic oxide (for example, an alummum d 
indium oxide, and silicon oxide -) What made the lattice defect from oxidization titanium, the tm oxide, a zinc oxide, oxidja 
copper, antimony oxide, a zirconium dioxide, etc. by the dopant, and gave conductivliy. Conducive rubber and die reakawniJ 
are metallic sulfide (for example, thing which made the lattTce defect from an iron sulfide, a rob ^ 

sulfide, etc., and gave conductivity), an alloy oxide (the oxide of the above^enttonad alloy or mixture of the above-mention^ 

metallic oxide), etc.. and contain these can also be used. 

[00121 The phenazine film said to this invention is prepared between a macromolecule conductor ingediem layer - nd ji 
conductor ingredient layer or in between a macromolecule conductor ingredient layer and metal system uigredient layers or 
metal system ingredient layer and a metal system Ingredient layer. Althoufib one laminating of one of these combination W si 
that easiest thing, in order to strengthen effectiveness further, It Is desirable to make it the condition of for example, a pan** 
conductor ingredient layer, the phenazine film, a giant-molecule conductor Ingredient layer, the phenazine film, a metal sysi 
ingredient layer etc. at a double layer or multilayer structure. In this case, the macromolecule conductor tagredicnt layer an 
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' inarnrfianT laver of ejfli Ifee •••••• being carried out are natural. w™**- 

SuS Xughitwm be covered a Abo If die above laminated material is furth^uired after luualy being P^,, 
IffiSwlS Ptosdes, a film, a metal sheet, a ceramic plate. plastics c^«fe.) and attaching <* suitable elecirode section, denuding 

on^K object, alammatir — v ~ , - J «««*«»* «iKe*rs»tiw Tneremre. me fiucksffis of mis is 

arbitration with toe thick 

&^o^?al2m^Si teal thickness will increase according to the emu* of multistory wt*» m«»swry l oi u« pirnu^ « SI ij «, 
SSd hSt hffirabto care SO th« thickness of each film may bo made thin for the thickness of each pbenazme tWlplto 
^toto of 2^)S^aS Hmayb^me about 200-2000A- In addition, thickness should warn to become homogeneity to d«{ ! 

KroulOne BDoroacb of the degrees is adopted as an approach of making the phenazme film of wis favention Timing. 
n?*J aSoa^ m of peJrmaio^acoum deposition method or the sputtering method (2) solution (the east method being . 
S^^^SSoS^L^fi^^A lays what was fllm-toed beforehand (an toftnablc flexible bog technique, the, 
up in& the elecoWicsticklng method) may panemize in me form planned according to me ; object, and may carry out c~ 
clearance and it is not only formed all over a laminating Bide, but may pattemize a gjutage sejecrlvely^ ^ 
[0015] Aft 
the organic 
layer 3 torn 

mo foT 1 ^^ mc^cllotrode 2 prepared on a substrate 1, it Is desirable in laboratory to make it the transparent electrode which cojerpd 
me whole surface of a substrate I substantially. A transparent electrode can be formed on the sutairates 1, such asa glass plate, t 
transDarence plastics shew, or a film, by vapor-depositing gold, silver, aluminum, an Indium. Indium tin oxide OTO film), end t * vn 
wide (Jtea membrane). Moreover, an clocteode 5 can be formed by vapor-depositing gold, silver, copper, aluminum, or nickel 
'--addition, when using especially as a monolayer mold, the macromolecule conductor layer 3 can be omitted. 

r0017l Although it changes with classes of electrode 2 formed on a substrate 1, when using aluminum as one electrode, as tor Uu 
fabrication sequence of anorganic rectifying device. It Is desirable to make the phenanne film of this invention on an ah.mU.un , . 
electrode by approaches, such as a vacuum deposition method, the applying method, the cast method, end a spin coat method, a t p to 
carryout me laminating of the macromolecule conductor layer on It first. And what is necessary is just to carry out vacuum depje ution 
Of the counter electrodes, such as a golden eleotrode, on it further if needed. aTTTMA ~ A , . . ^. f „ 

tOOlo] In using the substrate which, on the other hand, has the transparent electrode formed by the SUPPATA Lu^ method e^e u for 
example, a golden electrode, after carrying out the laminating of the macromolecule conductor layer by an electrolytic oxidation ' 
polymerization method etc. on a golden electrode and carrying out undoplng processing to an electrical machmery chemistry o r $et, ft 
is convenient on it to cany out the laminating of the phenazlne film with vacuum deposition etc. Furthermore, what is necessary Is just 
to cony out vacuum deposition of the electrodes, such as aluminum, if needed. 
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OPERATION 




[Function] In roe organic rectifying device of this invention, effective rectification Is performed, tor example Jnthc imrrfecc ba 
a giant-molecule conductor layer and the phenazine film. Furthermore since rectification was pertomed also m ^ toerftceot 
pbenazine film and a metal system ingredient layer, the component which has the rectification excellent conventionally farther 1 
well-known organic rectifying device could be built. _ , _ M 

100201 By electrical-potenaal-dlfterence Impression of hard flow, although transport of the charge which crosses impregnation < 
charge and bom layers by electricai-potarttial-dlfrerenc^ Impression of the forward direction according to the eleetno potential g 
which the barrier of a shot key mold or a heterojunction mold was formed and was spontaneously formed in the interface of a I 
molecule conductor layer and the pbenazine film arises in the organic rectifying device of this Invention, in order to oppose an c ( 
potential gradient, a current does not flow but functions as diode. Moreover, by optical exposure, separation of a charge arises in 
interface and transport of a charge arises in accordance with an elecnic potential gradient Therefore, by covering a load and I 
connecting too hastily externally between the two electrodes of an organic rectifying device, a phcrtocurrent is acquired and It Am fcrJons 
also as a photodiode. You can make it function also as light emitting diode using emitting light, m ease the charge furthermore 0< jureo 
in by eiectrical-potential-difTerence Impression ofthe forward direction rccombines with the reverse charge in bulk. j ! 
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EXAMPLE 


I 
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rExampiel About the organic rectifying device of this invention, although experimented in a large number, the example of 
representation extracted from the inside of it explains the manufecture approach and its engine performance. In addition, thiai i 
of it not beina what limits only to the following examples and is interpreted is natural, and Us thing which do not dcviatcjruni 
meaning and pneuma of this invention end for which it restricts, and am embodiment can be changed and carried out to arbitra i 

raoS an example 1 - first, the golden electrode was vepor-depoaited by die spatter on the glass substrate, and Polly 3- 
methylthiophene (it Is hereafter called PMeT for short) was produced by the electrolytic oxidation polymerization on it Subs* 
after carrying out undoping processing of this PMeT film at an electrical machinery chemistry target, the laminating of 5-met i 
methyibenzyl>5 and the 10-dihydrophenazine film (tt calls for short Following MMDP) was carried out wife the vacuum depc 
method, the last - a it top - aluminum - vacuum deposition - carrying out - Au/PMcT/MMDP/aluminum - the sandwiches 
structure was manufactured. [ 
[00231 It impressed changing direct-current applied voltage to this sandwiches eel continuously under dark, and the current-v j 
curve was investigated Drawing 2 end drawing 3 are graphs which show the current change at the time of changing dirett-CU r 
applied voltage continuously. Consequently, it was checked that the stable rectification from which the time of unpressing a i c 
electrical potential difference to a golden electrode side serves as the forward direction occurs. The current value when thecu r 
value when impressing the electrical potential difference of +4V to a golden electrode impresses the electrical potential differ s 
414.0mA and -4V was the rectification ratio 120000 in -0.1 17mlcroA (refer to drawjng 2 ). Moteover, in the applied voltage c 
it was the rectification ratio 18000 in the current value of +1.0 5mA and -0.033m icroA, respectively (refer to drawjng 3 ). 
[0024] Next, when light was irradiated at this component, the golden electrode side produced photoeleciromotive force in the 
used as forward At this time, change of die photocurrent at the time of changing the wavelength of light to irradiate was mea \ 
DTOVlng 4 is the graph of die action spectrum in whioh the relation of a light wave length^tocurrent is shown. From this g r 
when an optical exposure b carried out from a golden electrode side, since [ of the absorption maximum of (0 and PMeT ] a 
photocurrent value serves as the minimum by the way, die screen effect by PMeT is shown, and it turns out that an aehvity si j 
the interface of a golden electrode and a PMeT layer but the back of a PMeT layer. Moreover, since a photocurrent value sen 
maximum (O) and near the skirt of absorption of MMDP when an optical exposure is carried out from an alummumclcctrodj ? 
screen effect by MMDP is shown, and it turns out that a main activity Side is the back of a MMDP layer, i.c. die interface of 
and MMDP. In addition, since die monolayer mold component which sandwiched only MMDP with a golden electrode and 1 1 
carries out rectification and a photc^e^c-translation operation in a bilayer mold component and this direction, the interfac| 
aluminum and MMDP is also known by functioning as an activity side. . 
[0025] in example 2 example I instead of MMDP 5-me*yl-l0-(pMnethoxyben^l>-5, 10-dihydix>phenazine f^j^HJ*®!^ 
MMODP for short) 10-(P-cyano benzyl)-* 10^iihydrophenexine The same sandwiches eel was manufactured using(rt being a 
• called MCDP for short) or 5-methyI-l<Hm-dtahTO benzyl>3, and 10-dihydrophenazine (it is hereafter called MpNDP wah6 
impressed changing direct-current applied voltage to these sandwiches eels continuously under dark, a current change simile, 
drawing 2 was shown, and it was checked that the same rectification occurs. A rectification ratio Is the component which use : 
MMODP, and is 1200 (••4v) with 10000 (**4v) and the component using MDNDP to the component using 12000 (**2v) ax < 
and it turned out that it has die rectification which was excellent in all 

[0026] In example 3 example 1. rectification remarkable also in **** which used other macromolecule conductor ingredient 1 
accepted instead of the PMeT layer. The name and rectification ratio («*2V) of die layer ingredient were as follows/ Thatis, k 
poly pyrrole (rectification ratio 1 6000), Polly 3. 4-dimethyl pyrrole (rectification ratio 18000), Pori p-phenylene ^rectifioatfon 
15000), the poly thiophene (rectification ratio 1200), polyacerhylene (rectification ratio 1000), polish anoa ectykne (rcohficejt 
2000), a polyvinyl carbaaole (rectification ratio 1000), pyrolysis polyimlde (rectification ratio 8000), a pyrolysis polyacrylon 
(rectification ratio 5000), and graphite (rectification ratio 6000). Moreover, when a metal system ingredient was used Similar 
result of an indium (rectification ratio 12000), aluminum magnesium (rectification ratio 15000), a zinc chloride doping alum 1 
oxide (rectification ratio 4000), antimony-pcntechloride doping tin oxide (rectification ratio 14000), and conductive copper s l 
(rectification ratio 10000) was obtained 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawi ng I] It is the sectional view showing one example of the organic rectifying device of this Invention. 
[D&rwing 2] It is the graph which shows die current-voltage characteristic of the organic rectifying device of this invention. 
lDjQwJn^.3] It is the graph which shows the current-voltage characteristic of the organic rectifying device of this invention. 
{Drawing 41 It Is the graph which shows the absorption spectrum of the photocurrent action spectrum of the organio rectifying 
of this invention, PMeT, and MMDP. 
{Description of Notations] 

1 Substrate 

2 Electrode 

3 Macromolcculc Conductor Layer 

4 Phenazmc Film 

5 Electrode 
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